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Abstract: Ergot alkaloids are a diverse family of indole-
derived mycotoxins that collectively have activities
against a variety of organisms including bacteria,
nematodes, insects, and mammals. The influence of
sodium p-octylbenzene sulfonate on ergot-alkaloids
fermentation by some fungal strains such as  Claviceps
africana L-320, Claviceps fusiformis L-322, Claviceps
paspali L-324, Claviceps purpurea L-326, Claviceps
sorghi L-328 Claviceps zizaniae L-330, Claviceps lutea
L-332 has been assessed. The most prominent member
of this group is Claviceps purpurea. It has been found
that the fungal strain of Claviceps purpurea L-326
attracts much attention for good ergot-alkaloids
producation. It has been found that maximum ergot-
alkaloids, i.e., 1010mg/L has been obtained from 230g
glucose which is 10.382% higher in comparison to
control at 7.0×10-5M molar concentration of  sodium
p-octylbenzene sulfonate  under optimised parametric
condations such as 290C temperature 5.0, pH and 8
days of optimum incubation period.
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Introduction

Ergot  ergot fungi refers to a group of
fungi of the genus Claviceps.

Ergot

Claviceps purpurea

Claviceps purpurea is an ergot fungus that
grows on the ears of rye and related cereal and forage
plants. The ergot alkaloids are a complex family of
mycotoxins derived from prenylated tryptophan
in several species of fungi. They are well known
from their historical role in human toxicoses. In
mammals, ergot alkaloids affect the central and
sympathetic nervous systems, as well as immune
and reproductive systems, resulting in symptoms
such as muscle contractions, changes in blood
pressure, lowered immune response, reduced
lactation and reproductive capability, disturbances
in sleep/wake cycles, hallucinations, and gangrene
of the extremities1–4. Different ergot alkaloids exert
their effects by acting in some cases as partial
agonists or, in other cases, antagonists at
receptors for 5-HT (5-hydroxytryptamine or
serotonin), dopamine, and noradrenaline1,3,5. Ergot
alkaloids also affect other organisms including
bacteria, nematodes, and insects2,6-10.

Micelles can be defined as molecular
aggregates formed by substances dispersed in a
liquid phase with which they form a colloid, which
is a mixture that has insoluble particles that remain
permanently dispersed in another substance. The
micellar state is characterized by microcapsules or
bubbles of lipids (organic substances with little or
no solubility in water) that have hydrophobic and
hydrophilic ends in their molecular structure and
are capable of reducing the surface tension of the
medium in which they are dispersed, meaning they
have surfactant effect. Due to their characteristics,
micelles are capable of keeping molecules inside
and preventing them from being solubilized or
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dispersed. Today, science has found various
practical applications for micelles.

 Micelles are widely used in industrial
and biological fields for their ability to dissolve
and move non polar substances through an
aqueous medium, or to carry drugs which are,
often, scarcely soluble in water. The carrying
ability of micelles can be altered if parameters
determining their size and shape are changed.
However, the shape and size of the micelle are
functions of the nature of the system.11-21 It is
well known that nature provides some versatile
compounds without which it would have been
difficult for the life to persist.

Surfactants are one such group of
compounds which are used in various fields of
science from electronics to biology.22-28

Thus, from the above brief review it is
evident that there is no definite opinion regarding
the influence of micelles on the production of

ergot alkaloids and in view of this the authoress
has studied the influence of  sodium p-
octylbenzene sulfonate on ergot alkaloids
fermentation by Claviceps purpurea L-326

Experimental

The effect of micelle, i.e., sodium p-
octylbenzene sulfonate on ergot alkaloids
fermentation by Claviceps purpurea L-326 has
been studied. The experimental results have been
described in table -1.

Temperature : 290C + 10C
Assay method :

Evaluation of ergot alkaloids formed was
made colorimetrically29-31.
Sterilization :

At 15 lbs steam pressure for 30 min. in an
autoclave.
Organism used : fermentation by Claviceps
purpurea L-326 was used as source of enzymes
for production of ergot alkaloids.

Table - 1
Studies on biotic production of ergot alkaloids exposed to

sodium p-octylbenzene sulfonate

Control 695 915 884
1.0 × 10–5M 610 935 890 (+) 2.185%
2.0 × 10–5M 628 953 898 (+) 4.153%
3.0 × 10–5M 639 969 912 (+) 5.901%
4.0 × 10–5M 669 982 920 (+) 7.322%
5.0 × 10–5M 684 1001 929 (+) 9.398%
6.0 × 10–5M 695 1005 938 (+) 9.836%
7.0 × 10–5M** 710 1010 985 (+) 10.382%
8.0 × 10–5M 698 1003 970 (+) 9.617%
9.0 × 10–5M 687 942 965 (+) 2.950%
10.0 × 10–5M 674 938 959 (+) 2.513%

* Each value represents mean of three observations ** Optimum concentration of micelle used
*** Optimum yield of  ergot alkaloids (+) values indicate % increase in the yield of  ergot alkaloids
after 7 days.Experimental deviation (±) 1.5-3%

Concentration
of micelle used

A x 10-x M

% of ergot
alkaloids
increased

 after 8 days
-

*Yield of Ergot -alkaloids in mg/litre

6days 8days 10days
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Age of inoculum : 50h
Quantum of inoculum : 10ml
Incubation periods : 6, 8 and 10 days
Optimum incubation period : 8 days
Vegetative medium32 The composition of the
vegetative medium was as follows :

Dextrose : 125.00 g;
Citric acid : 15.00 g;
Yeast extract : 0.15 g;
KH

2
PO

4
: 0.60g;

MgSO
4
.7H

2
O : 0.35g;

FeSO
4
.7H

2
O : 0.010g;

ZnSO
4
.7H

2
O : 0.020g;

pH : 5.0;
Distil water : 1000 ml.

The pH of the medium was adjusted to
5.0 by adding requisite amount of NH

4
OH

solution.

Now 100 ml of the vegetative medium
was taken into 250 ml conical flask. The flasks
were then plugged and sterilised in an autoclave
at 15 lbs steam pressure for 30 minutes.

Inoculation of the vegetative medium :
The vegetative medium was inoculated

by transferring 5 disc of mycelium (each of 10 mm
dia) from 8 days old slant.

Preparation of the production medium
The composition of the production medium
employed throughout the investigation was as
follows :
Sugar : 230.00 g; Citric acid : 30.00 g;
Yeast extract: 0.30 g; KH

2
PO

4
: 0.70g;

MgSO
4
.7H

2
O : 0.70g;

KCl :0.15 g; FeSO
4
.7H

2
O : 0.010g; ZnSO

4
.7H

2
O :

0.008g; pH : 5.0; (Adjusted by NH
4
OH solution)

Distil water to make up 1000 ml.

Now from the above composition 100 ml
of the production medium was taken into 250 ml
conical flask. The flasks were plugged and
sterilized in an autoclave.

100 ml of vegetative medium was taken
into 250 ml flasks. The flasks were plugged with
non-absorbent cotton and were sterilized in an
autoclave at 15 lbs steam pressure for 30 minutes
and were left for cooling at room temperature.

Now, two flasks were inoculated each
with 5 discs (each disc of 10 mm dia)  of 8 days old
Claviceps purpurea L-326. The flasks were kept
on arotary shaker (230 rpm) at 29 + 10C for 8 days.
After 8 days the content of the flask was
homogenised in a sterile mixer for 10 seconds.
This is the vegetative stage I. For second
vegetative stage the flasks were taken each
containing 100 ml of the same vegetative medium.
Now, each flask was inoculated with 10ml of
inoculum from vegetative stage I. These flasks
were put on a rotary shaker operating at 230 rpm
for 50 hours. After 50 hours 10 ml of the inoculum
was used to inoculate the production medium.
99-flasks, each containing 100 ml of the production
medium was taken for production stage.

These were arranged into 11 sets, each
set consisting of 9-flasks.

Now, M/1000 solution of   sodium p-
octylbenzene sulfonate was prepared and 1.0,
2.0,  3.0,  4.0,   5.0,   6.0,   7.0,   8.0,  9.0 and 10.0 ml
of this solution was added in the flasks from 1st
to 10th set respectively. Remaining one set was
kept as control and it contained no sodium
p-octylbenzene sulfonate.

Each flask was inoculated with 10 ml of
the inoculum from IInd vegetative stage. The
flasks were kept on a rotary shaker operating at
230 rpm at temperature 29 + 10C. Colorimetric
analysis were  carried out after 6, 8 and 10 days of
incubation period.

Results and Discussion

The influence of micelle, i.e.  sodium  p-
octylbenzene sulfonate.
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The data recorded in the table - 1 shows
that miceller efficacy of  sodium p-octylbenzene
sulfonate- on production of ergot alkaloids by
fermentation has been found stimulatory but not
too significant.

It has been found that there is a gradual
and mild increase in the production of ergot
alkaloids by fermentation with the stepping up of
the micelle sodium p-octylbenzene sulfonate
till the maximum yield of ergot alkaloids, i.e., 1010

mg/litre was obtained at 7.0 x 10-5M concentration
of   sodium p-octylbenzene sulfonate which is
10.382% higher in comparison to control fermenter
flasks, i.e; 915mg/litre in 8 days of optimum
incubation period. It has also been recorded that
production of ergot alkaloids exposed to  sodium
p-octylbenzene sulfonate, i.e; at 8.0 x 10-5M and
onwards the yield of ergot alkaloids has been
found a bit more in comparison to control
fermentor flasks.
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